Haematological profiles are often applied as an index of physiological condition of various organisms and thus provide information about the health status of local populations. The haematological and biochemical parameters of the estuarine crabs, Callinectes amnicola, Goniopsis pelii, Sersama huzardii and Uca tangerii from the polluted creek of Lagos Lagoon were examined using standard methods. C. amnicola (121.7±0.21) were significantly heavier than G. pelli (24±2.11 g), S. huzardii (16.15±15.19 g) and U. tangeri (8.8±0.5 g). Mean haematological values of the crabs revealed significant variations in total haemocyte count (THC), haemocyte sedimentation rate (HSR) and haemocyte subpopulation. THC in the circulating haemocytes of the crabs was similar for both G. pelli (2150±56.69 mL) and S. huzardii (1975.00±74.46 mL). HSR was lowest in G. pelli (1.50±0.71 mm/hr) and highest in U. tangeri (5.70±0.82 mm/hr). Haemocyte sub-population variables showed that eosinophil and basophil did not differ considerably among the crabs. Significant differences were however recorded for granulocyte, agranulocyte and monocyte with G. pelli having the highest sub-population of granulocyte (33.00±1.41 %) but lowest agranulocyte (67.00±1.41 %). Non-significantly higher sub-population of monocytes was recorded for C. amnicola (3.3±0.03). In the mean values of the serum biochemicals, U. tangeri showed lowest values for all except aspartate aminotransferase (22.8 U/L) and Urea (32.48 mg/dl). G. pelli showed highest values for serum protein (14.36mg/dl), Globulin (67.49 mg/dl) and phosphatase alkaline phosphatase (34.50 U/L). The study gave an indication of stress on the health status of the estuarine crabs, hence the need for periodic monitoring of the ecosystem.
Most estuarine crabs are decapod crustaceans of high ecological importance while according to Lawal-Are and Nwankwo (2011) , the mangrove estuarine crabs (Sesarmidae) are the dominant species of crabs in the mangrove swamps of Lagos Lagoon. They live beneath drift and high-tide mark in the estuaries and lagoons (Cannicci et. al., 1995) . They are amphibious in habit and can be found round intertidal areas with moist/wet muddier regions of the mangrove (Gillikin, 2004) . However, some estuarine crabs (Portunidae) inhabit a variety of aquatic habitats from the lower reaches of freshwater rivers, estuaries to coastal marine waters and are highly mobile, making it feasible for them to move between areas and to select habitats (Lawson and Oloko, 2013; Moruf and LawalAre, 2017) . Over the years, several studies have emphasized the enormous threats posed to ecological receptors within the lagoon and other interconnected ecosystems (Chukwu, 2006; Usese et al., 2018) . Physiological stress response, although initiated as an adaptive response to destabilizing factors, could have damaging effects if prolonged by increasing susceptibility to infections, through immune depression, which caused mortality (Ugwu and Soyinka, 2018) . Therefore, there has been a greater understanding of the need to establish reference haematological and biochemical values in crab in order to assess health status and the subsequent diagnosis of disease. Similar literatures on different crab species include Zhou et al. (2000) , Amado et al. (2006) , Li and Shields (2007) , Matozzo and Marin (2010) , Adeogun et al. (2015) and . Hence, the objective of the present study was to examine the haematology and biochemical parameters of Callinectes amnicola, Goniopsi pelli, Sesarma huzardii and Uca tangeri from a tropical polluted creek of Lagos Lagoon.
MATERIALS AND METHODS
Study site and Sample collection: Samples of C. amnicola, G. pelii, S. huzardii and U. tangeri were collected inside and along the mangrove area lining of Lagos Lagoon (Fig. 1) (Moruf and Lawal-Are, 2015) . Samples of the C. amnicola were obtained from fishing trawlers while others were collected by hand picking in hand gloves and transported to the laboratory, acclimatized for 48hrs and fed with sampling location mud rich organic matter until further analysis. Laboratory procedure: Crab haemolymph was drawn with a 23G syringe from the juncture between the bases of the ischium of the fifth walking leg. The haemolymph was collected into a syringe flushed with 1mL of anticoagulant (0.3 M NaCl, 0.1 M glucose, 30 mM Sodium citrate and 26 mM Citric acid), transferred into a 5mL lithium heparin bottle kept in an ice chest and haemolymph of crabs were analyzed immediately for haemocyte morphology, haematological and biochemical indices. Haemocyte population parameters were determined immediately after sampling using an improved Neubaeur heamocytometer according to methods described by Blaxhall and Daisley (1973) . For the biochemical analysis, haemolymph samples were centrifuged for 10 mins at 5000 g with a Hawskley micro-haematocrit centrifuge and the serum derived was stored at -20 o C for further analysis. The serum was assayed for albumin (ALB), globulin (GLU), aspartate aminotransferase (AST), alanine aminotransferase (ALT) and the phosphatase alkaline phosphatase (ALP) activities according to methods described by Coles (1986) .
Data analysis: Data were subjected to single factor ANOVA and Duncan Multiple Range Test (DMRT) for significant differences in means of haematological and serum biochemical parameters between crab species. Differences in means were considered significant when p<0.05. 
RESULTS AND DISCUSION
Mean values of body weight and haematic indices for the estuarine crabs are given in , 1995) . There are similar reports for crayfish (Johansson et al., 1995) , Penaeus monodon (Sritunyaluksana et al., 2001) and Litopenaeus vannamei (Liu et al., 2004) . Adeogun et al. (2015) in Blue crabs (3.17 -3.74 g/dL). The lower concentrations of total serum protein in C. amnicola (7.4 mg/dl) and U. tangeri (5.6 mg/dl) compared to others may be attributed to increased breakdown of serum peptidic material and modulation of their involvement in various biological processes due to environmental stress. In addition, haemolymph proteins have been reported as evidence of energy reserve in invertebrates, as such lower concentrations may depict lower food availability in a population (Rosas et al., 2012) while higher serum protein concentrations have been associated with higher live wet weight and diet quality (Adeogun et al., 2015) . Haematological and biochemical changes in crustaceans are often modulated in response to environmental factors to bring about homeostatic control within the organism and as a result are used as diagnostic tools for assessing the health of wild populations (Velisek et al., 2009) .
Conclusion:
The studied sites indeed showed signs of environmental stress, which eventually pose devastating effect on the health status of the crab resources. There is therefore the need for periodic monitoring and enforcement of environmental laws. This study has provided valuable baseline data on the haematological and biochemical features of the estuarine crabs in Nigeria.
